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(54) Portable information terminal and operation mode determination system 



(57) A portable information terminal (1 ) operates in 
one of a plurality of operation modes. The portable in- 
formation terminal (1 ) includes operation mode determi- 
nation means (300) that determines an operation mode 
from the plurality of operation modes using one of a plu- 
rality of conditions, which vary according to the status 
in which the portable information terminal (1) is placed, 
as the determination condition. The operation mode de- 
termination means (300) determines the operation 
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mode from the plurality of operation modes using one 
of the plurality of conditions as the determination condi- 
tion in order of priority and, if the operation mode cannot 
be determined by a higher priority condition, using a next 
lower priority condition as the determination condition. 

The plurality of conditions are conditions that can 
vary according to positional or temporal status. 

Additionally short-range wireless communication 
capabilities (for instance Bluetooth) are provided for 
communicating with external devices. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a portable 5 
(mobile) information terminal and its operation mode de- 
termination system. 

BACKGROUND OF THE INVENTION 

[0002] Several standby modes are prepared for a 
portable information terminal, such as a cellular phone, 
considering the situation in which a call comes in. The 
standby modes currently available for use include a nor- 
mal mode, a drive mode, a message mode, and a silent 
mode. In the normal mode, a normal operation is per- 
formed to receive an incoming call. In the drive mode, 
a guidance message saying that "Cannot answer phone 
while driving" is returned to a sender at a call reception 
time. In the message mode (also referred to as a voice 
mail mode or phone-answering mode), the voice mail 
service center receives a message from the sender on 
behalf of the receiver. In the silent mode, no ring tone 
sounds when a call comes in. 
[0003] In general, setting the standby mode to one of 
those modes requires the user to perform operation. 
However, the user finds it cumbersome to frequently 
switch the standby mode according to the situation and, 
in addition, the failure to switch the standby mode some- 
times generates a problem. 

[0004] An example of a prior art dealing with this prob- 
lem is that a keyless door lock function of a car is in- 
stalled in a cellular phone. According to this prior art, a 
standby mode is set to a drive mode when a door lock 
OFF operation is performed via the cellular phone while 
the drive mode is reset when a door lock ON operation 
is performed via the cellular phone (For example, see 
Patent Document 1). 

[0005] More specifically, the art disclosed in Patent 
Document 1 is that both the cellular phone and a door 
lock mechanism of the car have infrared data commu- 
nication means. In response to the door lock OFF or 
door lock ON operation signal from the infrared data 
communication means of the cellular phone, the door 
lock mechanism executes the door lock OFF operation 
or the door lock ON operation. Upon completion of any 
of those operations, the infrared data communication 
means of the door lock mechanism sends a signal to the 
cellular phone to inform that the operation has complet- 
ed (The door lock OFF operation or the door lock ON 
operation has completed). In response to this signal, the 
cellular phone sets the standby mode to the drive mode 
when the door lock OFF operation is completed or re- 
sets the drive mode when the door lock ON operation is 
completed. 

[0006] According to this art, the cellular phone auto- 
matically sets the standby mode when the infrared data 
communication means performs the door lock OFF op- 



eration or the door lock ON operation. This eliminates 
the need for the user to switch the standby mode and 
therefore reduces the user's load. 
[0007] Patent Document 1 also discloses an art that 
detects the mounting or removal of a cellular phone on 
or from the in-vehicle cradle and, when the cellular 
phone is placed on the in-vehicle cradle, the drive mode 
is reset. A still another art disclosed in Patent Document 
1 is that the drive mode is set or reset according to the 
gear position of the car or the number of engine rota- 
tions. 

[0008] Another example of the prior art dealing with 
this problem is that clocking means for measuring the 
time of day or the period of time is provided. When the 
clocking means finds that a predetermined time of day 
has arrived or a predetermined length of the period of 
time has elapsed during the operation of one of a plu- 
rality of operation modes, the operation mode is 
switched to another operation mode (For example, see 
Patent Document 2). According to this art, the standby 
mode of the cellular phone is automatically switched 
when the predetermined time of day has arrived or the 
predetermined period of time has elapsed. This elimi- 
nates the need for the user to switch the standby mode 
and therefore reduces the user's load. 

[Patent Document 1] 

Japanese Patent Kokai Publication No. 
JP-P2000-91980A (page 2, page 8) 
[Patent Document 2] 

Japanese Patent Kokai Publication No. 
JP-P2001-45570A (page 2) 

SUMMARY OF THE DISCLOSURE 

[0009] However, the art disclosed in Patent Document 
1 described above uses information on the car as a con- 
dition for determining the standby mode; for example, 
information on "whether or not the infrared data commu- 
nication means of the cellular phone performed the door 
lock OFF operation or the door lock ON operation", in- 
formation on "whether or not the cellular phone is placed 
on the in-vehicle cradle", information on "whether the 
gear of the car is in the parking position", or information 
on "whether the number of engine rotations of the car 
has reached a predetermined value". Because only at 
least one of those conditions is used as the condition for 
determination at a time, the standby mode cannot be 
determined appropriately according to a complicated 
situation. That is, because the mode is switched to the 
normal mode when the user gets out of the car, an in- 
convenient condition sometimes occurs in which a call 
receiving operation is performed in the normal mode 
even if the user cannot answer the phone immediately, 
for example, when the user gets out of the car and when 
the user leaves the cellular phone. 
[0010] The art disclosed in Patent Document 1 switch- 
es the standby mode of a cellular phone when the user 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP1 505 811 A1 



4 



performs the door lock OFF operation or the door lock 
ON operation via the infrared data communication 
means. Therefore, the standby mode of the cellular 
phone is not switched automatically when the user 
opens or closes the door lock, not via the infrared data 
communication means, but manually with the use of the 
door key. That is, an inconvenient condition occurs 
when the user with a cellular phone rides in the car and 
starts driving, because the standby mode of the cellular 
phone still remains in the normal mode. 
[0011] The method for resetting the drive mode upon 
detecting that a cellular phone is placed on the in-vehicle 
cradle or the method for setting or resetting the drive 
mode according to the gear position or the number of 
rotations of the engine when a cellular phone is placed 
on the in-vehicle cradle also requires the user to perform 
the operation of "placing a cellular phone on the in-ve- 
hicle cradle". Therefore, this method also generates an 
inconvenient condition in which the standby mode 
switching operation is not performed at all simply be- 
cause the user carries a cellular phone. That is, the 
problem with the art disclosed in Patent Document 1 is 
that, though the direct operation is not necessary for set- 
ting the standby mode, the standby mode cannot be 
switched unless the user positively performs the indirect 
operation; for example, the user must perform the door 
lock OFF operation or the door lock ON operation via 
the infrared data communication means, or must place 
a cellular phone on the in-vehicle cradle. 
[0012J The art disclosed in Patent Document 2 de- 
scribed above switches the operation mode when the 
clocking means detects that a predetermined time of 
day has arrived or measures a predetermined period of 
time regardless of any other conditions that may occur. 
Therefore, once the user specifies that the standby 
mode be switched to the silent mode when the bedtime 
that is set arrives, the mode is switched automatically to 
the silent mode when the bedtime arrives even if the us- 
er is still awake. Therefore, an inconvenient condition 
may occur because the user fails to respond to an in- 
coming call even when the user intends to answer the 
call. That is, the art disclosed in Patent Document 2 also 
cannot determine the standby mode appropriately ac- 
cording to a complicated situation. 
[001 3] A still another problem with the art disclosed in 
both Patent Document 1 and Patent Document 2 de- 
scribed above is that, because the standby mode deter- 
mination condition (what standby modes should be ac- 
tivated under which condition) is fixed and cannot be 
changed, the art cannot perform proper operation when 
the user-requested determination condition is changed. 
[0014] The present invention seeks to solve the prob- 
lems associated with the prior art described above. It is 
an object of the present invention to provide a portable 
information terminal and an operation mode determina- 
tion system thereof that can determine the operation 
mode of the standby mode appropriately according to a 
complicated situation of the portable information termi- 



nal, that can determine an operation mode without re- 
quiring the user to take a positive action, and that can 
preferably perform operation when a user requested de- 
termination condition changes. 
5 [0015] According to an aspect of the present inven- 
tion, there is provided a portable information terminal, 
which operates in one of a plurality of operation modes. 
The portable information terminal comprises operation 
mode determination means for determining the opera- 
te tion mode from a plurality of operation modes using one 
of a plurality of conditions, which vary according to the 
status of the portable information terminal, as a deter- 
mination condition. The operation mode determination 
means determines the operation mode from the plurality 
15 of operation modes using one of the plurality of condi- 
tions as the determination condition in order of priority 
and, if the operation mode cannot be determined by a 
higher priority condition, using a next lower priority con- 
dition as the determination condition. 
20 [0016] In the portable information terminal of the 
present invention, it is preferable that the plurality of 
conditions be conditions that vary according to position- 
al or temporal status. 

[001 7] In this case, it is preferable that whether or not 
25 the portable information terminal is in a position where 
short-range wireless communication can be performed 
with some other device be at least one of the plurality of 
conditions. 

[0018] In this case, it is also preferable that the oper- 
30 ation status of some other device positioned in a range 
where the portable information terminal can perform 
short-range wireless communication be at least one of 
the plurality of conditions. 

[0019] In the portable information terminal of the 
35 present invention, it is preferable that the other device 
be a plurality of devices. 

[0020] In the portable information terminal of the 
present invention, it is preferable that the other device 
include a device installed in a vehicle. 

40 [0021] In the portable information terminal of the 
present invention, it is also preferable that the other de- 
vice include an ornamental article. 
[0022] In this case, the ornamental article is prefera- 
bly a wristwatch. 

45 [0023] In the portable information terminal of the 
present invention, it is also preferable that the other de- 
vice include a home electric appliance. 
[0024] In this case, the home electric appliance is 
preferably a lighting system. 

50 [0025] In this case, whether or not the operation sta- 
tus of the lighting system is on is preferably at least one 
of the plurality of conditions. 

[0026] It is also preferable that the portable informa- 
tion terminal of the present invention further comprise 
55 clocking means for measuring a time of day or a period 
of time wherein whether or not the clocking means 
measures a predetermined time of day or a predeter- 
mined period of time is at least one of the plurality of 
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conditions. 

[0027] In the portable information terminal of the 
present invention, It is preferable that a user can set the 
plurality of conditions. 

[0028] In the portable information terminal of the 
present invention, it is also preferable that a user can 
set the priority. 

[0029] A portable information terminal of the present 
invention, which operates in one of a plurality of opera- 
tion modes, comprises operation mode determination 
means for intermittently determining whether or not the 
portable information terminal is positioned in a range 
where short-range wireless communication can be per- 
formed with some other device and, based on the de- 
termination result, determining the operation mode from 
the plurality of operation modes. 
[0030] In the portable information terminal of the 
present invention, it is preferable that a user can specify 
the other device. 

[0031] In the portable information terminal of the 
present invention, it is preferable that the plurality of op- 
eration modes include a plurality of standby modes and 
that the operation mode determination means comprise 
standby mode determination means for determining the 
standby mode from the plurality of standby modes. 
[0032] For example, the portable information terminal 
of the present invention is preferably a cellular phone. 
[0033] An operation mode determination system of 
the present invention, which is a system for determining 
the operation mode of a portable information terminal 
operating in one of a plurality of operation modes, com- 
prises the portable information terminal according to the 
present invention; and a device that can perform short- 
range wireless communication with the portable infor- 
mation terminal. 

[0034] In another aspect, there is provided an opera- 
tion mode determination system of the present inven- 
tion, that is, a system for determining an operation mode 
of a portable information terminal operating in one of a 
plurality of operation modes, comprising the portable in- 
formation terminal according to the firs aspect of the 
present invention; and a device that can perform short- 
range wireless communication with the portable infor- 
mation terminal, wherein the device can send informa- 
tion on the operation status of the device to the portable 
information terminal. 

[0035] The meritorious effects of the present inven- 
tion are summarized as follows. 

In accordance with the present invention, the port- 
able information terminal comprises the operation mode 
determination means for determining the operation 
mode from the plurality of operation modes using one 
of a plurality of conditions, which vary according to the 
status of the portable information terminal, as a deter- 
mination condition, wherein the operation mode deter- 
mination means determines the operation mode from 
the plural ity of operation modes using one of the plurality 
of conditions as the determination condition in order of 



priority and, if the operation mode cannot be determined 
by a higher priority condition, using a next lower priority 
condition as the determination condition. Therefore, the 
operation mode such as the standby mode can be de- 
5 termined appropriately according to a complicated situ- 
ation. 

[0036] More specifically, the operation mode is deter- 
mined using determination conditions such as whether 
or not the portable information terminal is in a position 

10 where short-range wireless communication can be per- 
formed with some other device, the operation status of 
some other device positioned in a range where the port- 
able information terminal can perform short-range wire- 
less communication, and whether or not the clocking 

*5 means measures a predetermined time of day or a pre- 
determined period of time. Therefore, the operation 
mode can be determined without requiring the user to 
take any positive action. 

[0037] In accordance with the present invention, the 
20 portable information terminal, alternatively, comprises 
the operation mode determination means for intermit- 
tently determining whether or not the portable informa- 
tion terminal is positioned in a range where short-range 
wireless communication can be performed with some 
25 other device and, based on the determination result, de- 
termining the operation mode from the plurality of oper- 
ation modes. Therefore, the operation mode can be de- 
termined without requiring the user to take any positive 
action. 

30 [0038] In accordance with the present invention, the 
user can set a plurality of conditions that are used as 
the determination condition, set the priorities of those 
plurality of conditions, or specify other devices with 
which short-range wireless communication is to be per- 

35 formed. Therefore, the system is compatible even when 
a user-requested "operation mode determination condi- 
tion (that will be used as determination condition)" 
changes. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 
[0039] 

FIG. 1 is a block diagram showing a cellular phone 
45 in an embodiment of the present invention. 

FIG. 2 is a block diagram showing an operation 
mode determination system of the present inven- 
tion. 

FIG. 3 is a block diagram showing the configuration 
50 of the functions of the cellular phone. 

FIG. 4 is a diagram showing an example of a stand- 
by mode policy that is entered. 
FIG. 5 is a flowchart showing the processing of a 
standby mode determination unit when the standby 
55 mode policy shown in FIG. 4 is used. 

FIG. 6 is a diagram showing another example of a 

standby mode policy that is entered. 

FIG. 7 is a flowchart showing the processing of the 
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standby mode determination unit when the standby 
mode policy shown in FIG. 6 is used. 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0040] An embodiment of the present invention will be 
described below with reference to the drawings. In this 
embodiment, a cellular phone that is an example of a 
portable information terminal according to the present 
invention and its operation mode determination system 
will be described. 

[0041] A preferred embodiment will be described be- 
low. 

[0042] A cellular phone 1 (FIG. 1 ) in this embodiment 
allows one of a plurality of standby modes (operation 
mode) to be set according to a situation when an incom- 
ing call is received. More specifically, the standby mode 
of the cellular phone 1 in this embodiment can be set to 
one of standby modes, that is, one of the normal mode, 
the drive mode, the message mode, and the silent 
mode. In the normal mode, a normal operation is per- 
formed to receive an incoming call. In the drive mode, 
a guidance message saying that "Cannot answer phone 
while driving" is returned to the sender when an incom- 
ing call is received. In the message mode (also referred 
to as a voice mail mode), the voice mail service center 
receives and hold a message from the sender on behalf 
of the receiver. In the silent mode, no ring tone sounds 
when a call comes in. 

[0043] As shown in FIG. 2, the cellular phone 1 in this 
embodiment is configured so that the cellular phone 1 
can perform short-range wireless communication with 
other devices (hereinafter generically referred to as 
short-range wireless devices) such as a car navigation 
system (device installed in a vehicle) 10 provided in a 
car (vehicle) used by the user, a wristwatch 20(orna- 
mental article) used by the user, or a lighting system 30 
(home electric appliances) in the user's home. The cel- 
lular phone 1 is configured in such a way that the cellular 
phone intermittently monitors the status of those short- 
range (short-distance) wireless devices - that is, wheth- 
er a short-range wireless device is within a range where 
the device is able to perform short-range wireless com- 
munication with the cellular phone 1 or in what operation 
status a short-range wireless device is - and, according 
to the status of a short-range wireless device, the stand- 
by mode of the cellular phone is automatically set to one 
of the modes. 

[0044] The components described above, that is, cel- 
lular phone 1 , car navigation system 1 0, wristwatch 20, 
and lighting system 30, constitute an operation mode 
determination system 1000 in this embodiment. 
[0045] The following describes the configuration of 
the components in the operation mode determination 
system 1000 more in detail. 

[0046] As shown in FIG. 1, the cellular phone 1 com- 
prises a user interface 3 that acts as an operation unit 
used by the user to perform various operations such as 



the telephone calling operation, the creation and trans- 
mission of electronic mail, and the setting operation of 
a standby mode policy (which will be described later); a 
display unit 4 that display various information; a wireless 

s unit 5 that sends and receives a wireless signal for in- 
formation communication (telephone calling or electron- 
ic mail transmission and reception) between the cellular 
phone 1 and an external unit (more specifically, a cellu- 
lar phone base station); a transmission unit 6 that de- 

10 tects a voice to be transmitted to the other party during 
telephone calling; a reception unit 7 that outputs a voice 
received from the other party during telephone calling; 
a short-range wireless unit 201 that performs short- 
range wireless communication with other devices locat- 

*5 ed near the cellular phone 1 ; a clock unit 9 that meas- 
ures the time of day; and a control unit 8 that integrally 
controls the components of the cellular phone 1. 
[0047] The user interface 3 comprises, for example, 
a plurality of operation keys that are operated by the us- 

20 er. When the user operates one of those operation keys 
as required, the function assigned to the key is per- 
formed under control of the control unit 8. The user in- 
terface 3 includes a mode policy setting user interface 
101 for setting the standby mode policy that is a policy 

25 for determining the standby mode of the cellular phone 
1 . That is, the user can operate the mode policy setting 
user interface 1 01 to enter device information for spec- 
ifying short-range wireless devices to be monitored, to 
enter a plurality of conditions for determining the stand- 

30 by mode, and to set the priority of the conditions. That 
is, the user enters desired device information and con- 
ditions and specifies the priorities of the conditions in 
the order the user desires. As a result, the standby mode 
policy is registered as a desired setting. 

35 [0048] The display unit 4 is, for example, a liquid crys- 
tal display on which various types of information are dis- 
played according to the user operation or the calling re- 
ception operation. 

[0049] The wireless unit 5 receives a wireless signal 

40 from a base station and demodulates the received wire- 
less signal. The demodulated signal output from the 
wireless unit 5 is sent to the control unit 8 as the audio 
signal or the control signal. The audio signal is convert- 
ed to a voice by the control unit 8 and is output from the 

45 reception unit 7 as a voice. The control signal is used in 
the processing of the control unit 8. The wireless unit 5 
also modulates the audio signal or the control signal, 
received from the control unit 8, into a wireless signal 
and sends the wireless signal to a base station. The cel- 

50 lular phone 1 , which performs wireless communication 
via the wireless unit 5 in this way, performs information 
communication such as telephone calling and electronic 
mail transmission and reception. 
[0050] The control unit 8 comprises a CPU (Central 

55 Processing Unit) 81; a ROM (Read Only Memory) 82; 
and a RAM (Random Access Memory) 83. 
[0051] The ROM 82 stores programs and data for use 
in the operation and the control by the CPU 81 . 
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[0052] The RAM 83 comprises the work area of the 
CPU 81; a storage area for storing received data (for 
example, the data of received mail); a monitor device 
list 102; and a standby mode policy database 103 (see 
FIG. 3 for those components). 
[0053] The monitor device list 1 02 stores and holds a 
list of short-range wireless devices (monitored device) 
specified by the user for monitoring as well as the status 
of short-range wireless devices to be monitored (device 
status). 

[0054] The standby mode policy database 103 is a 
storage area in which user-entered conditions and their 
priorities are stored. 

[0055] The CPU 81, which comprises an operation 
unit and a control unit, executes the programs stored in 
the ROM 82 to perform various operations and controls 
the operations of the display unit 4, wireless unit 5, re- 
ception unit 7, and short-range wireless unit 201. The 
CPU 81 also determines the standby mode according 
to the standby mode policy and stores data in the mon- 
itor device list 102 and the standby mode policy data- 
base 103. 

[0056] The short-range wireless unit 201 comprises 
short-range wireless communication means that uses 
Bluetooth (registered trademark No. 4477936: Telefon- 
aktiebolaget LM Ericsson) technology or a wireless 
LAN. 

[0057] On the other hand, the car navigation system 
10, wristwatch 20, and lighting system 30, which are 
used as a short-range wireless device, each comprise 
a short-range wireless unit 11, 21, and 31, which can 
perform short-range wireless communication with the 
short-range wireless unit 201 of the cellular phone 1 , as 
shown in FIG. 2. 

[0058] More specifically, the short-range wireless 
units 201, 11, 21, and 31 each comprise a Bluetooth- 
based short-range wireless communication means in 
this embodiment. 

[0059] The short-range wireless unit 201 intermittent- 
ly monitors the status of a short-range wireless device 
to be monitored (that is, short-range wireless device reg- 
istered with the monitor device list 102) under control of 
the control unit 8. 

[0060] That is, if the short-range wireless unit 11, 21, 
or 31 of the short-range wireless device 10, 20, or 30 
responds to a response request intermittently issued 
from the short-range wireless unit 201 to a short-range 
wireless device to be monitored (one of car navigation 
system 10, wristwatch 20, and lighting system 30), the 
short-range wireless unit 201 determines that the device 
to be monitored is within a wireless communication 
range (within a wireless range) of short-range wireless 
communication. 

[0061] By contrast, if the short-range wireless unit 1 1 , 
21, or 31 of the short-range wireless device 10, 20, or 
30 does not respond, the short-range wireless unit 201 
determines that the device to be monitored is out of a 
wireless communication range (out of a wireless range) 



of short-range wireless communication. 
[0062] In particular, when the lighting system 30 re- 
sponds to a response request, it sends the operation 
status of the lighting system 30, that is, whether the light- 
5 ing system 30 is on or off, to the short-range wireless 
unit 201. 

[0063] When the Bluetooth technology is used, the 
short-range wireless unit 201 issues an inquiry. Upon 
receiving a response request from the short-range wire- 
to less unit of a short-range wireless device, the short- 
range wireless unit 201 connects to the short-range 
wireless unit and determines that the device is within the 
wireless range for the period during which the connec- 
tion is effective. That is, when the Bluetooth technology 

is js used, the short-range wireless unit 201 establishes 
an ACL link to a short-range wireless unit that responds 
to an inquiry and determines that the short-range wire- 
less unit is within the wireless range for the period during 
which the ACL link is established. 

20 [0064] During the communication between the short- 
range wireless unit 201 and the short-range wireless 
unit 1 1 , 21 , or 31 , the short-range wireless unit 201 de- 
termines with which short-range wireless unit (1 1 , 21 , or 
31) the wireless communication is being performed, 

25 based on the unique information included in the com- 
munication contents (unique information allocated to the 
short-range wireless units 11, 21, and 31; for example, 
a Bluetooth device address forthe Bluetooth technology 
and a MAC address for a wireless LAN). 

30 [0065] As shown in FIG. 3, the components of the cel- 
lular phone 1 are classified into primary functions as fol- 
lows. A standby mode policy setting unit 100 (functional 
unit used by the user to specify the standby mode policy) 
comprises the mode policy setting user interface 101, 

35 the monitor device list 1 02, and the standby mode policy 
database 103. A short-range wireless status monitor 
unit 200 comprises the short-range wireless unit 201 
and the control unit 8 (functional unit that controls the 
operation of the short-range wireless unit 201 ). A stand- 

40 by mode determination unit (operation mode determina- 
tion means; standby mode determination means) 300 
comprises the control unit 8 (functional unit that auto- 
matically determines the standby mode of the cellular 
phone 1 based on the monitor result of the short-range 

45 wireless status monitor unit 200 and the standby mode 
policy specified by the user). 

[0066] The short-range wireless status monitor unit 
200 monitors the device status of the short-range wire- 
less devices. When the short-range wireless status 

50 monitor unit 200 finds a change in the monitor result, it 
updates the device status in the monitor device list 102 
and notifies the standby mode determination unit 300 
that the change was detected in the monitor result 
(change in the device status). 

55 [0067] That is, the short-range wireless status monitor 
unit 200 intermittently monitors the status of the short- 
range wireless connection between the short-range 
wireless unit 201 and the short-range wireless devices 
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as well as the operation status of the short-range wire- 
less devices. When the short-range wireless status 
monitor unit 200 detects that the status of short-range 
wireless communication between the cellular phone 1 
and a short-range wireless device has changed from the 
out-of-communication-range status to the within-com- 
munication-range status or from the within-communica- 
tion-range status to the out-of-communication-range 
status, it updates the device status in the monitor device 
list 1 02 according to the change and notifies the standby 
mode determination unit 300 of the change. The short- 
range wireless status monitor unit 200 also monitors the 
operation status of a short-range wireless device (in this 
embodiment, whether or not the lighting system 30 is 
on) and, if a change in the operation status is detected, 
updates the device status in the monitor device list 102 
accordingly and notifies the standby mode determina- 
tion unit 300 of the change. 

[0068] Upon receiving a notification from the short- 
range wireless status monitor unit 200 notifying that the 
device status has changed, the standby mode determi- 
nation unit 300 determines the standby mode according 
to the standby mode policy registered with the standby 
mode policy database 1 03 and sets the mode to the de- 
termined standby mode. That is, when determining the 
standby mode, the standby mode determination unit 
300 references the device status stored in the monitor 
device list 102 and the conditions and the priorities 
stored in the standby mode policy database 1 03 and de- 
termines the standby mode according to the referenced 
information. 

[0069] Next, the operation will be described in detail. 
[0070] First, the user of the cellular phone 1 registers 
a standby mode policy. That is, the user operates the 
standby mode policy setting user interface 101 of the 
standby mode policy setting unit 100, as necessary, to 
enter device information on monitored devices (short- 
range wireless devices to be monitored) and multiple 
types of conditions for setting the priority of the condi- 
tions. The user-entered device information is stored in 
the monitor device list 102, and the conditions that de- 
termine the conditions for the standby mode and their 
priorities are stored in the standby mode policy data- 
base 103, respectively. 

[0071] More specifically, when the device information 
specifying the car navigation system 10 and the wrist- 
watch 20 is entered as the device information, the mon- 
itored devices, that is, "car navigation system" and "us- 
er's wristwatch", are stored in the monitor device list 102 
as the monitored devices as shown in FIG. 4. 
[0072] Once the device information is specified as de- 
scribed above, the device status of the car navigation 
system 10 and the wristwatch 20 (for example, informa- 
tion indicating whether or not each monitored device is 
within the short-range wireless communication range of 
the short-range wireless unit 201 of the cellular phone 
1) is stored as the device status in the monitor device 
list 1 02 according to the monitor result of the short-range 



wireless status monitor unit 200. 
[0073] The standby mode policy database 1 03 shown 
in FIG. 4 shows an example in which the following con- 
ditions are entered. The condition specifying that 'if the 

5 device "car navigation system" is within wireless range, 
the mode is set to "drive mode"; if out of wireless range, 
GO TO NEXT CONDITION' is entered as the first-prior- 
ity condition. The condition specifying that 'if the device 
"user's wristwatch" is within wireless range, the mode is 

10 set to "normal mode"; if out of wireless range, the mode 
is set to message mode' is entered as the second-pri- 
ority condition. 

[0074] As shown in this example, the conditions vary 
according to the positional status of the cellular phone 
*5 1 (positional relation with other short-range wireless de- 
vice). 

[0075] Next, the following describes the operation that 
is performed when the standby mode policy such as the 
one shown in FIG. 4 is stored and when the user carrying 

20 the cellular phone 1 and wearing the wristwatch 20, 
which is one of monitored devices, rides in a car having 
the car navigation system 10 installed therein. 
[0076] When the user is at a distance longer than a 
predetermined distance away from the car, the short- 

25 range wireless status monitor unit 200 determines that 
the car navigation system 10 is out of the short-range 
wireless range but that the wristwatch 20 the user wears 
is within the short-range wireless range. Therefore, the 
device status in the monitor device list 102 in this stage 

30 is that "'car navigation system" is "out of wireless range" 
and "user's wristwatch" is "within wireless range"'. In this 
stage, the standby mode is set to the normal mode. 
[0077] Next, when the user rides in the car, the short- 
range wireless status monitor unit 200 determines that 

35 both the car navigation system 10 in the car and the 
wristwatch 20 are within the short-range wireless range. 
The short-range wireless status monitor unit 200 up- 
dates the device status of the "car navigation system" 
in the monitor device list 102 to "within wireless range" 

40 and, at the same time, notifies the standby mode deter- 
mination unit 300 that the device status has changed. 
[0078] Upon receiving the notification that the device 
status has changed, the standby mode determination 
unit 300 performs the standby mode determination 

45 processing in order of the priorities and according to the 
conditions stored in the standby mode policy database 
1 03. That is, the first-priority condition ('if the device "car 
navigation system" is within wireless range, the mode 
is set to "drive mode"; if out of wireless range, GO TO 

50 NEXT CONDITION') is selected as the determination 
condition. In this case, because the "car navigation sys- 
tem" is "within wireless range", the standby mode is set 
to the drive mode, and the standby mode setting is 
changed from the normal mode to the drive mode. 

55 [0079] Next, when the user gets out of the car and is 
at a distance longer than a predetermined distance, the 
short-range wireless status monitor unit 200 updates the 
device status of "car navigation system" in the monitor 
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device list 102 to "out of wireless range" and, upon re- 
ceiving the notification, the standby mode determination 
unit 300 performs the standby mode determination 
processing again. That is, the first-priority condition ('if 
the device "car navigation system" is within wireless 
range, the mode is set to "drive mode"; if out of wireless 
range, GO TO NEXT CONDITION') is selected first as 
the determination condition. In this case, because the 
"car navigation system" is "out of wireless range", the 
standby mode cannot be determined by the first-priority 
condition. Then, the next-priority (second) condition ('if 
the device "user's wristwatch" is within wireless range, 
the mode is set to "normal mode"; if out of wireless 
range, the mode is set to message mode') is selected 
as the determination condition. In this case, because the 
"user's wristwatch" is "within wireless range", the stand- 
by mode is set to the normal mode and the setting of the 
standby mode is changed from the drive mode to the 
normal mode. 

[0080] Next, when the user leaves the cellular phone 
1 somewhere and moves away from the cellular phone 
1 while wearing the wristwatch 20, the short-range wire- 
less status monitor unit 200 updates the device status 
of the "user's wristwatch" in the monitor device list 102 
from "within wireless range" to "out of wireless range" 
and, upon receiving the notification, the standby mode 
determination unit 300 performs the standby mode de- 
termination processing. That is, the standby mode de- 
termination unit 300 first selects the first-priority condi- 
tion as the determination condition. However, because 
the "car navigation system" is "out of wireless range", 
the second-priority condition is selected as the determi- 
nation condition. In this case, because the "user's wrist- 
watch" is also "out of wireless range", the standby mode 
is set to the message mode and the setting of the stand- 
by mode is changed from the normal mode to the mes- 
sage mode. 

[0081] FIG. 5 shows the flowchart of the standby 
mode determination processing described above. 
[0082] That is, whether or not the car navigation sys- 
tem 1 0 is within the short-range wireless communication 
range of the cellular phone 1 is checked first in step S1 
(this is checked by referencing the device status in the 
monitor device list 102). If it is found that the car navi- 
gation system 10 is within the range (YES in step S1), 
the standby mode is set to the drive mode (step S2). 
[0083] On the other hand, if it is found in step S1 that 
the car navigation system 10 is not within the short- 
range wireless communication range of the cellular 
phone 1 (NO in step S1), control is passed to step S3. 
[0084] Whether or not user's wristwatch 20 is within 
the short-range wireless communication range of the 
cellular phone 1 is checked in step S3. If it is found that 
the wristwatch is within the range (YES in step S3), the 
standby mode is set to the normal mode (step S4). 
[0085] On the other hand, if it is found in step S3 that 
the user's wristwatch 20 is not within the short-range 
wireless communication range of the cellular phone 1 



(NO in step S3), the standby mode is set to the message 
mode (step S5). 

[0086] Next, the following describes the operation that 
is performed when a standby mode policy (FIG. 6) dif- 

5 ferent from that in the example in FIG. 4 is stored. 
[0087] That is, in the operation example described be- 
low, only the home's lighting system is entered as the 
device information. The monitor device list 102 contains 
only "home's lighting system" as the monitored device 

10 as shown in FIG. 6. 

[0088] In this case, the information stored as the de- 
vice information is information not only on whether the 
lighting system 30 is in the short-range wireless com- 
munication range of the cellular phone 1 but also on 

15 whether or not the lighting system 30 is on (in what op- 
eration status the other devices are). Whether or not the 
lighting system 30 is on (information on device operation 
status) is sent from the short-range wireless unit 31 of 
the lighting system 30 to the short-range wireless unit 

20 201 of the cellular phone 1 . 

[0089] The standby mode policy database 1 03 shown 
in FIG. 6 shows an example in which the following con- 
ditions are entered. The condition specifying that 'if the 
device "home's lighting system" is out of wireless range, 

25 the mode is set to "normal mode"; if within wireless 
range, GO TO NEXT CONDITION' is entered as the 
first-priority condition. The condition specifying that 'if 
the device "home's lighting system" is on (switched on), 
the mode is set to "normal mode"; if off (switched off), 

30 GO TO NEXT CONDITION' is entered as the second- 
priority condition. The condition specifying that 'if the 
clock (clock unit 9) of the device "cellular phone" indi- 
cates time 7:00 - 23:00, the mode is set to normal mode; 
if the clock indicates time 23:00 - 7:00, the mode is set 

35 to silent mode' is entered as the third-priority condition. 
[0090] As shown in this example, the conditions in- 
clude a condition that varies according to the time meas- 
ured by the cellular phone 1 (third-priority condition). 
[0091] The following describes the operation that is 

40 performed when the standby mode policy such as the 
one shown in FIG. 6 is stored and when the user carrying 
the cellular phone 1 comes back home. 
[0092] First, when the user is away from home, the 
short-range wireless status monitor unit 200 determines 

45 that the lighting system 30 is out of the short-range wire- 
less range. Therefore, the device status in the monitor 
device list 102 in this stage is that '"home's lighting sys- 
tem" is "out of wireless range" and "light switched off" 
and the standby mode in this stage is set to the normal 

50 mode. 

[0093] Next, when the user comes back home and 
switches on the lighting system 30, the short-range wire- 
less status monitor unit 200 determines that the lighting 
system 30 is within the short-range wireless range and 
55 is on, updates the device status of "home's lighting sys- 
tem" in the monitor device list 102 to "within wireless 
range" and "switched on" and, at the same time, notifies 
the standby mode determination unit 300 that the device 
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status has changed. Upon receiving the notification no- 
tifying that the device status has changed, the standby 
mode determination unit 300 performs the standby 
mode determination processing. That is, the first-priority 
condition ('if the device "home's lighting system" is out 
of wireless range, the mode is set to "normal mode"; if 
within wireless range, GO TO NEXT CONDITION') is 
selected as the determination condition. In this case, be- 
cause "home's lighting system" is "within wireless 
range", the standby mode cannot be determined by the 
first-priority condition and the second-priority condition 
('if the device "home's lighting system" is switched on, 
the mode is set to "normal mode"; if switched off, GO 
TO NEXT CONDITION') is selected as the determina- 
tion condition. In this case, because "home's lighting 
system" is "switched on", the standby mode is set to the 
normal mode and the setting of the standby mode re- 
mains the normal mode. 

[0094] Next, when the user goes to bed and switches 
off the lighting system 30, the short-range wireless sta- 
tus monitor unit 200 determines that the lighting system 
30 is within the short-range wireless range and is off, 
updates the device status of "home's lighting system" in 
the monitor device list 1 02 to "within wireless range" and 
"switched off" and, at the same time, notifies the standby 
mode determination unit 300 that the device status has 
changed. Upon receiving the notification notifying that 
the device status has changed, the standby mode de- 
termination unit 300 performs the standby mode deter- 
mination processing. That is, the first-priority condition 
is selected first as the determination condition. In this 
case, because "home's lighting system" is "within wire- 
less range", the standby mode cannot be determined by 
the first-priority condition and therefore the second-pri- 
ority condition is selected as the determination condi- 
tion. In this case, because "home's lighting system" is 
"switched off", the standby mode cannot be determined 
by the second-priority condition either and the third-pri- 
ority condition is selected as the determination condi- 
tion. That is, the current time of day is obtained from the 
clock unit 9 and whether the standby mode is set to the 
silent mode or to the normal mode is determined accord- 
ing to the obtained time. More specifically, the mode is 
set to the normal mode if the time of day is 7:00-23:00, 
and to the silent mode if the time of day is 23:00-7:00. 
Therefore, if the user goes to bed after 23:00 and the 
lighting system 30 is switched off, the mode is set to the 
silent mode. 

[0095] At 7:00 in the next morning, the standby mode 
is changed automatically to the normal mode (with the 
third-priority condition as the determination condition). 
[0096] If the user of the cellular phone 1 is still away 
from home at the time to move to the silent mode (for 
example, 23:00) that is set by the third-priority condition 
or if the user is at home but the lighting system 30 is on, 
that is, the user is still awake (does not go to sleep), the 
mode is not set to the silent mode but remains the nor- 
mal mode according to the first- and second-priority con- 



dition. 

[0097] Next, with reference to the flowchart in FIG. 7, 
the following describes the standby mode determination 
processing executed by the standby mode determina- 
5 tion unit 300 when the standby mode policy shown in 
FIG. 6 is stored. 

[0098] As shown in FIG. 7, whether or not the lighting 
system 30 (home's lighting system) is within the short- 
range wireless communication range of the cellular 
w phone 1 is checked first in step S11. If it is found that 
the lighting system is not within the range (out of the 
range) (NO in step S11), the standby mode is set to the 
normal mode (step S12). 

[0099] On the other hand, if it is found in step S1 1 that 

*5 the lighting system 30 is within the short-range wireless 
communication range of the cellular phone 1 (YES in 
step S11), control is passed to step S13. 
[0100] In step S13, whether or not the lighting system 
30 is on is checked. If it is found that the lighting system 

20 30 is on (YES in step S13), the standby mode is set to 
the normal mode (step S14). 
[01 01] On the other hand, if it is found in step S1 3 that 
the lighting system 30 is not on (NO in step S13), control 
is passed to step S15. 

25 [01 02] In step S1 5, whether the time of day indicated 
by the clock unit 9 is between 7:00 and 23:00 is checked. 
If it is found that the time of day is between 7:00 and 23: 
00 (YES in step S15), the standby mode is set to the 
normal mode (step S16). 

30 [01 03] On the other hand, if it is found in step S1 6 that 
the time of day is not between 7:00 and 23:00 (NO in 
step S1 5), control is passed to step S1 7 and the standby 
mode is set to silent mode (step S17). 
[0104] According to the embodiments described 

35 above, the cellular phone 1 comprises the standby 
mode determination unit 300 that selectively determines 
the standby mode using one of a plurality of conditions, 
which vary according to the status of the cellular phone 
1 , as the determination condition. The standby mode de- 

40 termination unit 300 determines the operation mode us- 
ing one of the plurality of conditions as the determination 
condition in order of priority. If the operation mode can- 
not be determined by a higher priority condition, a next 
lower priority condition is used as the determination con- 

45 dition. Therefore, the standby mode can be determined 
as necessary according to the complicated status in 
which the cellular phone 1 is placed. 
[0105] More specifically, the standby mode is deter- 
mined using determination conditions such as whether 

50 or not the cellular phone 1 is positioned in a range where 
it can perform short-range wireless communication with 
a short-range wireless device (car navigation system 
10, wristwatch 20, lighting system 30), the operation sta- 
tus of the lighting system 30 positioned in a range where 

55 short-range wireless communication is possible, and 
whether or not the clock unit 9 has measured a prede- 
termined time of day. This means that the operation 
mode can be determined without requiring the user to 
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take a positive action. 

[0106] In particular, because the cellular phone 1 in- 
termittently determines if it is in a range where short- 
range wireless communication can be performed with 
the car navigation system 1 0, the wristwatch 20, and the 
lighting system 30, the standby mode can be deter- 
mined more advantageously. 
[0107] In addition, the user can specify a plurality of 
conditions that will be used as determination conditions 
and the priorities of those conditions and, at the same 
time, specify other devices (monitored devices) with 
which short-range wireless communication is to be per- 
formed. This enables the user to take action even when 
the user-requested "conditions to be used as standby 
mode determination conditions" change. 
[0108] Although only the cellular phone 1 has been 
described as an example of the portable information ter- 
minal of the present invention in the above embodi- 
ments, the present invention is not limited to the cellular 
phone 1 but may also be applied to other portable infor- 
mation terminals such as a PHS and a Personal Digital 
Assistant (PDA). 

[01 09] Although only the standby mode has been de- 
scribed as the operation mode in the above embodi- 
ments, the present invention may also be applied to an 
operation mode other than the standby mode. For ex- 
ample, if the cellular phone 1 is out of the wireless range 
of home's lighting system 30, the backlight of the display 
unit 4 is put in the on status (for example, the backlight 
is turned on only when the user operates the cellular 
phone or an incoming call is received). On the other 
hand, if the cellular phone 1 is within the wireless range 
of the lighting system 30, the cellular phone 1 checks 
the operation status of the lighting system 30; the back- 
light is put in the off status (the backlight is always off 
even when the user operates the cellular phone or an 
incoming call is received) if the lighting system 30 is on, 
and in the on status if the lighting system 30 is off. 
[0110] Although the car navigation system 10 is de- 
scribed as an example of a device installed in a car, oth- 
er devices (for example, audio equipment, a car acces- 
sory powered by a cigarette lighter, or a device that wire- 
lessly opens or closes the key of a car) may also be 
used. 

[0111] Although the wristwatch 20 is described as an 
example of an ornamental article, other ornamental ar- 
ticles may also be used. The user can also obtain the 
same effect as that described above by carrying a short- 
range wireless device, capable of performing short- 
range wireless communication with the short-range 
wireless unit 201 , in user's pocket. 
[01 12] In addition, although the lighting system 30 has 
been described as an example of home electric appli- 
ances, other home electric appliances may also be 
used. 

It should be noted that other objects, features and 
aspects of the present invention will become apparent 
in the entire disclosure and that modifications from the 



disclosed embodiments may be done without departing 
the scope of the present invention claimed as appended 
herewith. 

Also it should be noted that any combination of the 
5 disclosed and/or claimed elements, matters and/or 
items may fall under the modifications aforementioned. 
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Claims 

1. A portable information terminal, which operates in 
one of a plurality of operation modes, character- 
ized by comprising: 

operation mode determination means for deter- 
mining an operation mode from a plurality of op- 
eration modes using one of a plurality of condi- 
tions as a determination condition, said plurality 
of conditions varying according to a status of 
said portable information terminal, 

wherein said operation mode determination 
means determines the operation mode from the plu- 
rality of operation modes using one of said plurality 
of conditions as the determination condition in order 
of priority and, if the operation mode cannot be de- 
termined by a higher priority condition, using a next 
lower priority condition as the determination condi- 
tion. 

2. The portable information terminal as defined in 
claim 1 wherein the plurality of conditions are con- 
ditions that vary according to positional or temporal 
status. 



3. The portable information terminal as defined in 
claim 2 wherein said at least one of the plurality of 
conditions is whether or not said portable informa- 
tion terminal is in a position where short-range wire- 
<o less communication can be performed with some 
other device. 



The portable information terminal as defined in 
claim 3 wherein said at least one of the plurality of 
conditions is an operation status of some other de- 
vice positioned in a range where said portable in- 
formation terminal can perform short-range wire- 
less communication. 



45 



50 



55 



5. The portable information terminal as defined in 
claim 3 or 4 wherein said other device is a plurality 
of devices. 

6. The portable information terminal as defined in one 
of claims 3-5 wherein said other device includes a 
device installed in a vehicle. 

7. The portable information terminal as defined in one 
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of claims 3-6 wherein said other device includes an 
ornamental article. 

8. The portable information terminal as defined in 
claim 7 wherein said ornamental article is a wrist- 
watch. 

9. The portable information terminal as defined in one 
of claims 3-8 wherein said other device includes a 
home electric appliance. 

10. The portable information terminal as defined in 
claim 9 wherein said home electric appliance is a 
lighting system. 

11. The portable information terminal as defined in 
claim 10 wherein said at least one of the plurality of 
conditions is whether or not an operation status of 
said lighting system is on. 

12. The portable information terminal as defined in one 
of claims 2-11 , further comprising: 

clocking means for measuring a time of day or 
a period of time 

wherein said at least one of the plurality of 
conditions is whether or not the clocking means 
measures a predetermined time of day or a prede- 
termined time. 

13. The portable information terminal as defined in one 
of claims 1-12 wherein a user can set the plurality 
of conditions. 

14. The portable information terminal as defined in one 
of claims 1-13 wherein a user can set the priority. 

15. The portable information terminal operating in one 
of a plurality of operation modes, comprising: 

operation mode determination means for inter- 
mittently determining whether or not said port- 
able information terminal is positioned in a 
range where short-range wireless communica- 
tion can be performed with some other device 
and, based on the determination result, deter- 
mining the operation mode from a plurality of 
operation modes. 

16. The portable information terminal as defined in 
claim 15 wherein a user can specify said other de- 
vice. 

17. The portable information terminal as defined in one 
of claims 1-16 

wherein the plurality of operation modes in- 
clude a plurality of standby modes and 



said operation mode determination means 
comprises standby mode determination means for 
determining the standby mode from the plurality of 
standby modes. 

5 

18. The portable information terminal as defined in one 
of claims 1-17 wherein said portable information ter- 
minal is a cellular phone. 

10 19. A system for determining an operation mode of a 
portable information terminal operating in one of a 
plurality of operation modes, comprising: 

the portable information terminal as defined in 
15 one of claims 3-18; and 

a device that can perform short-range wireless 
communication with said portable information 
terminal. 

20 20. A system for determining an operation mode of a 
portable information terminal operating in one of a 
plurality of operation modes, comprising: 

the portable information terminal as defined in 
25 claim 4; and 

a device that can perform short-range wireless 
communication with said portable information 
terminal, 

30 wherein said device can transmit information on an 
operation status of said device to said portable in- 
formation terminal. 
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FIG . 7 
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